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Tij© tbilo wing listing of claims are pending in the applieation, 

1 . (Previously presented) An electrochemical storage device, comprising: 

a plurality of electrochemical cells arranged in a spaced apart relationship, each of 
the electrochemical cells comprising opposing first and second planar surfaces and subject to 
volumetric changes during charge and discharge cycling; and 

a deformable cooling bladder formed of a conformable thermally conducting 
material and having an inlet port and an outlet port, the cooling bladder conformable and 
defonnable to maintain contact with at least the first planar surface or the second planar surface 
of each of the electrochemical cells during the volumetric changes, a heat transfer medium 
passing between the inlet and outlet ports to control an operating temperature of the 
electrochemical: cells. 

2. (Original) The device of claim U wherein the cooling bladder comprises a 
continuous hollowed iaiterior within which the heat transfer medium passes. 

3. (Original) The device of claim I, wherein the cooling bladder comprises a 
plurality of flow channels within which the heat transfer medium passes. 

4. (Original) The device of claim 1, wherein the cooling bladder covers substantially 
all of a surface area of each of the cells. 

5. (Original) The device of claim 1 , wherein the cooling bladder comprises a 
support arrangement that inhibits restriction of heat transfer medium flow at cooling bladder 
bend locations. 
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6. (Original) The device of claim 5, wherein the support arrangement is located on 
an outer suriace of the cooling bladder at the cooling bladder bend locations. 

7. (Original) The device of claim 5, wherein the support arrangement is located 
within the cooling bladder at the cooling bladder bend locations. 

8. (Original) The device of claim 1, wherein the cooling bladder comprises a porous 
filler material disposed within the cooling bladder. 

9. (Originari The d:-\ \vc o iMiiiiTi 1, wherein the cooling bladder comprises a porous 
filler material disposed at cooling bladder locations subject to bending. 

10. (Original) The device of claim 1, wherein the cooling bladder comprises 
thickened sections provided at cooling bladder locations subject to bending. 

1 1 . (Original) The device of claim 1 , wherein the cooling bladder comprises an 
ijilerior comparnnent within which the heat transfer medium passes between the inlet port and 
the outlet port in a unidirectional manner. 

1 2. (Original) The device of claim 1 , wherein the cooling bladder comprises a 
plurality of compartments through which the heat transfer medium passes. 

13. (Original) The device of claim 1, wherein the cooling bladder comprises a first 
interior compartment and a second interior compartment, the transfer medium passing within the 
first interior compartment in a direction opposing that of the transfer medium passing within the 
second interior compartment. 

14. (Original) f 'he device of claim 1 , wherein the conformable thermally conductive 
material comprises a single material layer. 
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1 5 . (Original) The device of claim 1 , wherein the confoftnable ihemially conductive 
material comprises a plurality of material layers. 

1 6. (Original) The device of claim 1 , wherein the conformable thermally conductive 
material comprises a metallic layer disposed between a first polymer layer and a second polymer 

layer. 

1 7. (Original) The device of claim 1 , wherein the confonnable thermally conductive 
material of the cooling bladder has a thickness of less than about 150 mils. 

1 8. (Original) The device of claim 1 , wherein the coolitig bladder and the heat 
transfer medium constitute less than about 50 % by weight or volume of a total aggregate weight 
or volume of the cells, cooling bladder, and heat transfer medium. 

1 9. (Original) The device of claim 1, wherein the plurality of electrochemical cells 
are arranged to form a plurality of cell sets, each of the cell sets provided with one of a plurality 
of the cooling bladders, such that an operating temperature I'i ■.Icctrochemicai cells of each of the 
cell sets is controlled by at least one of the plurality of cooling bladders. 

20. (Original) The device of claim 1 , wherein the plurality of electrochemical cells 
are arranged to form a cell stack, and the cooling bladder controls the operating temperature of 
the coll stack such that a temperature difference as measured between any two cells of the cell 
stack does not exceed 5 degrees Celsius. 

2 1 . (Original) The device of claim 1 , wherein the plurality of electrochemical cells 
are arranged to form a cell stack, and the cooling bladder controls the operating temperature of 
the cell stack such that a temperature difference as measured between any two points on either 
the first or second planar surface of an individual cell does not exceed 5 degrees Celsius. 
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22. (Original) The device of claim 1 , wherein the plurality of electrochemical cells 
are arranged to form a cell stack, and the cooling bladder controls the operating temperature of 
the cell stack such that a temperature difference as measured between any two cells of the cell 
stack or between any two points on either the first or second planar surface of an individual cell 
does not exceed 2 degrees Celsius. 

23 . (Original) The device of claim 1 , wherein the cooling bladder conforms to a 
serpentine configuration to contact the respective first and second planar surfaces of each of the 
electrochemical cells. 

24. (Original) The de\%e of claim 1 , wherein: 

each of the plurality of electrochemical cells comprises first, second^ third, and 
fourth edges, the first edge opposing the second edge and the third edge opposing the fourth 
edge; 

the first and second edges of each electrochemical cell electrically couples to 
respective electrical conductors for conducting current into and out of each of the 
electrochemical cells; and 

the cooling bladder contacts respective third and fourth edges and respective first 
and second planar siufaces of each of the eleetrochemicd cells. 

25 . (Original) The device of claim h wherein the heat ttm&M medium comprises 

water. 

26. (Original) The device of claim 1 , wherein the heat feansfer medium comprises a 
mixture of water and ethylene glycol. 

27. (Original) The device of claim 1, wherein a temperature of the heat tr^sfer 
medium entering the inlet port of the cooling bladder is substantially constant. 
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28. (Original) The device of claim 1 , wherein the operating temperature of the 
electrochemical cells ranges between about 20 degrees Celsius and about 130 degrees Celsius. 



29. (Original) The device of claim 1 , further comprising a housing within which the 
pluralit)' of electrochemical cells and the cooling bladder are situated, the housing comprising a 
positive terminal and a negative terminal each coupled to the electrochemical cells, the housing 
further comprising an inlet aperture for providing access to the inlet port of the cooling bladder 
and an outlet aperture for providing access to the outlet port of the cooling bladder. 

30. (Original) The device of claim 1 , further comprising a housing within which the 
plurality of electrochemical cells and a plurality of the cooling bladders are situated, the housing 
comprising a positive temiinal and a negative terminal each coupled to the electrochemical cells, 
the housing fiulher comprising at least one inlet aperture for providing access to an inlet port of 
eacli of the cooling bladders and at least one outlet aperture for providing access to an outlet port 
of each of the cooling bladders. 

3 1 . (Original) The device of claim 1 , wherein the electrochemical cells comprise 
lithium cells or nickel metal hydride ceils, 

32. (Withdrawn) An electrochemical storage device, comprising: 

a plurality of electrochemical cells arrangctl in a spaced apart relationship, the 
electrochemical cells comprising opposing first and second planar surfaces, the eleclrochemica! 
cells subject to volumetric changes during charge and discharge cycling; and 

a deforraable cooling bladder formed of a conformable thermally conductive 
material, the cooling bladder conformable to contact at least the respective fnst planar surface or 
second planar surface of each of the electrochemical cells, a heat transfer medium passing within 
the cooling bladder to control an operating temperature of the electrochemical cells, the cooling 
bladder pressurized to maintain Ae electrochemical cells in a state of compression during charge 
and discharge cycling. 
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33. (Withdrawn) The device of claim 32, wherein the cooling bladder comprises a 
plurality of flow channels within which the heat transfer medium passes. 



34. (Withdrawn) The device of claim 32. \\ herein the cooling bladder comprises a 
support arrangement tliat inliibits restriction of heat transfer medium flow at cooling bladder 
bend loeatioijs, 

35. (Withdrmvn) The device of eMin 34, wherein the support anangement is located 
on an outer surface of the cooling bladder at the cooling bladder bend locations. 

36. (Withdrawn) The device of claim 34, wherein the support arrangement is located 
within the cooling bladder at the cooling bladder bend locations, 

37. (Withdrawn) The device of claim 32, wherein the cooling bladder comprises a 
porous filler material disposed within the cooling bladder. 

38. (Withdrawn) The device of claim 32, wherein the cooling bladder comprises 
thickened sections provided at cooling bladder locations subject to balding, 

3 9. (Withdrawn) The device of claim 32, wherein the cooling bladder comprises a 
plurality of compartments through vvhidb the heat transfer medium passes. 

40. (Withdrawn) The device of claim 32, wherein the conformable thermally 
conductive material comprises a single material layer, 

41 . (Withdrawn) The device of claim 32, wherein the conformable thermally 
conductive material comprises a plurality of material layers. 
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42. (Withdrawn) The device of claim 32, wherein the conformable thermally 
conductive material of the cooling bladder has a thickness of less than about 150 mils. 



43. (Withdrawn) The device of claim 32, wherein the plurality of electrochemical 
cells are arranged to form a plurality of cell sets, each of the cell sets provided with one of a 
plurality of the cooling bladders, such that an operating temperature of electrochemical cells of 
each of the cell sets is controlled by at least one of the plurality of cooling bladders. 

44. (Withdrawn) The device of claim 32, wherein the plurality of electrochemical 
cells are arranged to form a cell stack, and the cooling bladder controls the operating temperature 
of the cell stack such that a temperature difference as measured between any two cells of the cell 
stack does not exceed 5 degrees Celsius, 

45. (Withdrawn) The device of claim 32, wherein the plurality of electrochemical 
cells are arranged to fomi a cell stack, and the cooling bladder controls the operating temperature 
of the cell stack such that a temperature difference as measured between any two pi.nnis on either 
the first or second planar surface of an individual cell does not exceed 5 degrees Celsius. 

46. (Withdrawn) The device of claim 32, wherein the cooling bladder conforms to a 
serpentine configuration to contact the respective first and second planar surfaces of each of the 
electrochemical cells, 

47. (Withdrawn) The device of claim 32, wherein: 

each of the plurality of electrochemical cells comprises first, second, third, and 
fourth edges, the first edge opposing the second edge and the third edge opposing the fourth 
edge; 

the first and second edges of each electrochemical cell electrically couples to 
respective electrical conductors for conducting current into and out of each of the 
electrochemieal cells; and 
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the cooling bladder contacts respective third and fourth edges and respective first 
and second planar surfaces of each of the electrochemical cells. 

48. (Withdrawn) The device of claim 32, wherein the operating temperature of the 
electrochemical cells ranges between about 20 degrees Celsius and about 130 degrees Celsius. 

49. (Withdrawn) The device of claim 32, further comprising a housing within which 
the plurality of electrochemical cells and the cooling bladder are situated, the housing comprising 
a positive terminal and a negative terminal each coupled to the electrochemical cells, the housing 
further comprising an inlet aperture for providing access to the inlet port of the cooling bladder 
and an outlet aperture for providing access to the outlet port of the cooling bladder. 

50. (Withdrawn) The device of claim 32, further comprising a housing within which 
the plurality of electrochemical cells and a plurality of the cooling bladders are situated, the 
housing comprising a positive terminal and a negative terminal each coupled to the 
electrochemical cells, the housing limher comprising at least one inlet aperture for providing 
access to an inlet port of each of the cooling bladders and at least one outlet aperture for 
providing access to an outlet port of each of the cooling bladders. 

5 1 . (Withdrawn) The device of claim 32, wherein the electrochemical cells comprise 
lithiuin cells or tiickel metal hydride cells. 

52. (Withdrawn) A method of providing cooling within an electrochemical storage 
device, comprising: 

providing a plurality of electrochemical cells an:anged in a spaced apart 
relationship, each of the electrochemical cclh comprising opposing first and second planar 
surfaces and subject to volumetric changes during charge and discharge cycling; 



-9- 



Application No.: 10/502,44 3 



Case No.: 5739mS003 



providing a conformable, thermally conductive cooling bladder such that the 
cooling bladder deforms and.maintains contact with at least the first planar surface or the second 
planar surface of each of the electrochemical cells during the volumetric changes; and 

passing a heat transfer medium through the cooling bladder to control an 
operating temperature of the electrochemical cells. 

53. (Withdrawn) The method of claim 52, further comprising pressurizing the 
cooling bladder to maintain the electrochemical cells in a state of compression during cell charge 
and discharge cycling. 

54. ( Withdrawn) The method of claim 52, wherein passing the heat transfer medium 
further comprises passing the heat transfer medium through the cooling bladder in a 
unidirec^ionai manner. 

55 . (Withdrawn) Tlie method of claim 52, wherein passing the heat transfer medium 
i'unhci- ciirnpi iscs passing the- heat transfer medium through a plurality of compartments provided 
within the cooling bladder. 

56. (Withdrawn) The method of claim 52, further comprising supporting the cooling 
bladder at cooling bladder bend locations to inhibit restriction of heat transfer medium flow at 
the cooling bladder bend locatiotiS. 

57. (Withdrawn) The method of claim 57, wherein supporting the cooling bladder 
further comprises using a porous filler material within the cooling bladder to support the cooling 
bladder at the cooling bladder bend locations. 

58. (Withdrawn) The method of claim 52, wherein the plurality of electrochemical 
cells ai e arranged to form a plurality of cell sets, each of the cell sets provided with one oi"a 
plurality of the cooling bladders, further wherein passing the heat transfer medium comprises 
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passing the heat transfer medium through each of the cooling bladders to control an operating 
temperature of the electrochemical cells of each of the cell sets, 

59. (Wiihdravvn) The method of claim 52, wherein the pluralitv' ol" electrochemical 
cells are arranged to form a cell stack, further wherein passing the heat transfer medium 
comprises passing the heat transfer medium through the cooling bladder to control the operating 
temperature of the cell stack such that a temperature difference as measured between any two 
cells of the cell stack does not exceed 5 degrees Celsius. 

60. (Withdrawn) The method of claim 52, wherein the plurality of electrochemical 
cells are arranged to form a cell stack, further wherein passing the heat transfer medium 
comprises passing the heat transfer medium through the cooling bladder to control the operating 
temperature of the cell stack such that a temperature difference as measured between any two 
points on either the first or second planar surface of an individual cell does not exceed 5 degrees 
Celsius. 

6 1 . (Withdrawn) The method of claim 52, wherein the heat transfer medium 
comprises water or a mixture of water and ethylene glycol. 

62. (Withdrawn) The method of claim 52, wherein passing the heat transfer medium 
comprises passing the heat transfer medium at a substantially constant temperature into the 
cooling bladder. 

63 . (Withdrawn) The method of claim 52, wherein the operating temperature of the 
electrochemical cells ranges between about 20 degrees Celsius md about 130 degrees Celsius. 

64. (Withdrawn) The method of claim 52, wherein the electrochemical cells comprise 
lithium cells or nickel metal hydride cells. 
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65. (Withdrawn) The method of claim 52, further comprising providing a housing 
within which the plurality of electrochemical cells and the coolir^g bladder are situated, the 
housing comprising a positive terminal and a negative teiminal each coupled to the 
electrochemical cells, the housing further comprising an inlet aperture for providing access to the 
inlet port of the cooling bladder and an outlet aperture for providing access to the outlet port of 
the cooling bladder, fiirther wherein passing the heat transfer medium comprises passing the heat 
transfer medium through the inlet aperture of the housing, the inlet and outlet ports of the cooling 
bladder, and the outlet aperture of the housing. 

66. (Withdrawn) The method of claim 52, further comprising providing a housing 
within which the plurality of electrochemical cells and a plurality of the cooling bladders are 
situated, the housing comprising a positive terminal and a negative terminal each coupled to the 
electrochemical cells, the housing further comprising at least one inlet aperture for providing 
access to an inlet port of each of the cooling bladders and at least one outlet aperture for 
providing access to an outlet port of each of the cooling bladders, further wherein passing the 
heat transfer medium comprises passing the heat transfer medium through the at least one inlet 
aperture of the housing, the inlet and outlet ports of the respective cooling bladders, and the at 
least one outlet aperture of the housing. 
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